298                 EVALUATION OF THE ROLE OF MICROBIOLOGICAL CRITERIA

perfringens has been recovered from these two gums as well as from
acacia.

Most gums will support bacterial growth when sufficient moisture is
present. Enzymes secreted by Bacillus species can degrade gels and gum
solutions reducing viscosity. Gums most susceptible to degradation are
tragacanth, acacia, karaya, guar, locust bean, carrageenan, and sodium
alginates (Souw and Rehm, 1975, 1976).

Enzymes

The enzymes added to foods consist mainly of carbohydrases (amylase,
cellulase, invertase, pectinase, etc.) and proteases (e.g., papain and rennet).
Plants, animals, and microorganisms are sources of the enzymes.

Little is known about the microbiology of enzyme preparations. Animal
and microbial rennets, the enzymes whose microbiology has been studied
most extensively, may yield high counts but appear to be free of pathogenic
bacteria (de Becze, 1970). Never has a health problem been traced to the
use of an enzyme per se in food processing (Pariza and Foster, 1983).

Colors

Natural colors, including annatto, anthocyanins, beet red, carotene,
carmine, and saffron, have long been added to foods. Except for carmine,
which comes from an insect, these colors are derived from plants. They
are extracted into oil or aqueous systems from seeds, skins, or flowers.

There are virtually no published data about the microbiological quality
of natural food colors. Some anthocyanins have limited antimicrobial
activity and thus may restrict growth of certain microorganisms. The one
recorded disease outbreak traced to a food color was due to salmonellae
in carmine. Salmonella cubana was found to be responsible although
additional samples of insects contained Salmonella newport and Salmo-
nella enteritidis (Lang et al., 1967).

Need for Microbiological Criteria

Since many of these additives are raw agricultural products, the usual
indices such as APCs usually would be of little value. The type of criteria
that might be applied would depend upon end use of the additive. For
example, additives to be used in canned foods should not be a significant
source of heat-resistant bacterial spores. At present there is little published
information to suggest that microbiological criteria would be useful for
most gums, enzymes, and colors. This also was the conclusion of a